Cleavage of telomeric G-quadruplex DNA with perylene-EDTA*Fe(II).
Interest in the development of compounds that bind G-quadruplex DNA selectively has been sparked by the discovery that these compounds can inhibit the activity of telomerase. Compounds that bind to this unique structure, as well as compounds that recognize it and cleave it upon binding, have potential uses as anticancer agents and as probes for the presence of G-quadruplex structures in chromatin. Here we report on the G-quadruplex-specific cleavage properties of a perylene derivative, perylene-EDTA*Fe(II). This water-soluble complex cleaves G-quadruplex DNA selectively in the presence of dithiothreitol. We characterize the cleavage reaction with respect to perylene-EDTA*Fe(II) concentration, DNA structural type, cation type (Na+ vs K+), cation concentration, and pH. Visible spectroscopy confirms the selectivity of the perylene-EDTA*metal complex for G-quadruplex DNA. NMR titration of a parallel G-quadruplex with perylene-EDTA (without metal) indicates that the compound binds to G-quadruplex DNA by stacking externally on the 3' G-tetrad.